Effects of replacement of prolines with alanines on the catalytic activity and thermostability of inorganic pyrophosphatase from thermophilic bacterium PS-3.
Each of the 10 proline residues of the inorganic pyrophosphatase (PPase) subunit of thermophilic bacterium PS-3 (PS-3) was replaced with alanine by the PCR-mutagenesis method. The variants were classified into three groups according to the effects of the replacements on their catalytic activities in 20 mM Tris-HCl, pH 7.8, containing 5 mM MgCl(2): the catalytic activity was (i) slightly affected (P39A and P69A), (ii) considerably reduced (P14A, P43A, P59A, and P116A), and (iii) completely or almost completely abolished (P72A, P100A, P104A, and P146A). HPLC-gel chromatography in the presence of 5 mM MgCl(2) revealed the following subunit assembly of the variants: group (i), a hexamer; group (ii), a hexamer or a mixture of a hexamer and a trimer, although the hexamer was predominant; and group (iii), a trimer or a monomer. The thermostability of the variant PPases depended upon the amount of hexamer remaining in the presence of Mg(2+) at high temperature. The results indicated that the hexamer state formed through protomer-protomer and trimer-trimer interactions is necessary for the PS-3 PPase to retain the correct structure for full catalytic activity and thermostability.